SUMMARY
Phenotypic and genetic studies were performed on some atypical aeromonad strains of uncertain taxonomic position. 16S rRNA gene sequence analysis revealed that these strains represent a hitherto unknown genetic line within the genus Aeromonas, for which the name Aeromonas allosaccharophila sp. nov. is proposed. The type strain is CECT ,1199.
INTRODUCTION
TI:." motile aeromonads are ubiquitous inhabitants of freshwater and estuarine environments that have been implicated in the aetiology of a variety of systemic and localized diseases in different mammals, reptiles, fish and humans [1] [2] [3] [4] [5] [6] [7] . The genus Aeromonas includes a group of oxi- dase-and catalase-positive, glucose fermenting, Gram-negative rods that are resistant to vibriostatic agent O/129. All are facuitative anaerobes and chemoorganotrophs. Traditionally, the genus has been divided into two groups on the basis of growth temperature and motility: mesophilic and motile Aeromonas ( A. hydrophila, A. caviae, A. sobria ) and psychrophilic non-motile A. salmonicida [8] . The taxonomy of motile Aeromonas remains ,.onfused because discordances have been obsereed between groupings obtained by DNA/ DNA hybridization and by phenotypic analysis [6, 7, 9] . Furthermore, the number of recognized .4eromonas species, mainly derived from genetic data, has increased dramatically in the last few years [2] [3] [4] [5] 10, 11] .
it is now accepted that 16S rRNA sequencing is the most precise method for determining bacterial phylogeny [12] . During the course of a phylogenetic analysis of Aeromonas [13] , we have sequenced the small-subunit rRNA genes of two atypical aeromonad strains isolated from diseased elvers and a single human diarrhoeal strain (Enteric group 77) of uncertain taxonomic position [2] . The rRNA gent sequence analysis revealed that these strains represent a hitherto unknown genetic line within the genus Aeromonas. A new species, Aeromonas allosaccharophila, is proposed for these organisms.
MATERIALS AND METHODS

Bacterial strains
The three strains used in this study included two isolates (CECT 4199, 4200) from diseased elvers (Anguilla angnilla) in Valencia, Spain (isolated by C. Esteve, March 1988), isolated using standard procedures [14] and one stool isolate (ATCC 35942) from a female with diarrhoea and food poisoning in South Carolina, U.S.A. Strains were maintained on TSA (Oxoid) slopes at 10°C, and were also lyophilized.
16S rRNA gene sequence determination and data analysis
Chromosomal DNA was extracted from cells and purified using a rapid-guanidinium proced,re [13] . Polymerase-chain reaction (PCR) amplification of 16S rRNA genes was performed as described by Bottger [15] except for the antisense primer of seq,tence 5'AGAGUUUGAUCAUG-GCUCAG at the 5' end of the gene (position 8 to 27 in the Eseherichia coli sequence). Nucleotide sequences from PeR products were determined by the dideoxynucleotide chain termination method using Sequenase version 2.0 (US Bidchemicals) [13] . The determined sequences were aligned and homology values calculated using the Beckman Microgenie program [16] . Nucleotide substitution rates (K., c) were determined and a phylogenetic tree pr,,duced by the neighbourjoining method [17] .
DNA-base composition determination
DNA-base composition was estimated by thermal denaturation in 0.1 × standard saline citrate using DNA from E. coli K-12 (NCDO 1984) as the standard.
Phenotypic characterization
The isolates were examined for 103 characteristics, including morphological, physiological, biochemical, nutritional and antimicrobiai susceptibility tests. The methodology used has been previously described [18] [19] [20] [21] .
RESULTS AND DISCUSSION
The complete 16S rRNA gene sequences of the three unknown Aeromonas strains were determined by PCR-DNA sequencing. The sequences of all three strains were identical demonstrating that the isolates belong to a single species. The derived 16S rRNA primary structure of strain CECT 4199 is shown in Fig. 1 and consists of a continuous stretch of 1502 nucleotides (ranging from positions 9 to 1507 on the E. coli numbering system) representing approx. 98% of the total 16S rRNA molecule. The sequence was aligned with those of all currently recognized Aeromonas species [13] . Calculated similarity values and number of nucleotide differences based on a comparison of 1502 bases are given in Table 1 . Homology values greater than 97.7% were exhibited with the other members of the genus Aeromonas. Considerably lower sequence similarities (approx. 90%) were shown with species of some other representative genera of the gamma subdivision of Proteobacteria (e.g., Escherichia coli, Plesiomonas shigelloides, Proteus vulgaris and ~qbrio anguillarum). An unrooted tree constructed from a matrix of derived Knu c values using the neighbour-joining method is shown in Fig. 2 . The unknown aeromonad clustered within the confines of the genus, but was distinct from all other currently described species.
Extensive chromosomal DNA-DNA-pairing [2, 7, 9] and 16S rRNA-sequencing studies [ 13] have shown that the genus Aeromonas is a genetically very tight group. Bacterial genospecies are defined as strains exhibiting 70% or greater chromosomal DNA relatedness under optimal hybridization conditions. In an earlier investigation, strain ATCC 35942 was reported to possess approx. 69% (at 60°C) DNA homology with A. veronii and was therefore on the borderline for species delineation [2] . Hickman-Brenner et al. [2] considered strain ATCC 35942, although closely related to A. veronii, had diverged somewhat (note: authentic A. veronii strains exhibited significantly higher DNA relatedness, 74-100%; divergence, 0-2.5%). A simple empirical species definition such as percentage sequence :~imilari-ties is not possible with rRNA data due to differe~t t'atc~ of sequence divergence. However, three criteria give unequivocal support to the genetic distinctiveness of the unknown aeromonad strains: i) the number of base differences (11-27) between the unknown strains and other Aeromonas genospecies is greater than those exhibited between several distinct genospecies of the genus; ii) the number of nucleotide differences is greater than the maximum base variation (0-2) within recognized Aeromonas genospecies/DNA groups; and iii) the 16S rRNA of the unknown (Fig. 3) and can be readily distinguished from A. ceronii iu region V2 (two triplet mismatches). On the basis of these criteria and the DNA-pairing data of Hickman-Brenner et al. [2] it is evident that this organism represents a distinct genetic line, close to, but nevertheless divergent from, A. t'eronii and A. sobria. A new species Aeromonvs allosaccharophila (a.lo.sa.ca.ro'phi.la. Gr.adj. allos: different; Gr.n. saccharo, sugar; Gr.adj. philos, loving; M L. adj. allosaccharophila, different-sugarloving) (s therefore proposed for the three strains. A [':all phenotypic description of the species is given below.
Description of Aeromonas allosaccharophila sp. not'.
Cells are Gram-negative, straight bacilli and motile: a diffusible brown pigment is not produced: chemoorganotrophic, with both oxidative and fermentative metabolism; reduces nitrate to nitrite; oxidase and catalase positive; growth occurs in 0-3% (w/v) NaCI; resistant to 2,4-diamino-6,7-diisopropylpteridine (vibriostatic agent O/129); acid and gas are produced from glucose; lysine is decarboxylated (Moeller's medium); indole and fl-galactosidase are positive; H2S from It is susceptible to gentamicin (10 ms/l), nitrofurantoin (10 mg/i), polymyxin B (300 IU), oxolinic (10 mg/I) and nalidixic (50 rag/l) acids, chloramphenicol (25 mg/l), kanamycin (50 rag/l), fosfomicin (50 mg/I), erythromycin (15 rag/l), and rifampicin (30 mg/l), but not to ampicillin (50 mg/l), trimethropim (25 mg/i), sulfadimethoxine (12 mg/l) or streptomycin (25 mg/l). Addi- tional characteristics which vary among strains are shown in Table 2 . It was isolated from diseased elvers of an eel-farm located in Valencia (Spain) and from diarrhoeic stools of a female patient in South  Carolina (U.S.A.) . The G + C content of strain CECT 4199 is 59.5%. The type strain is CECT 4199 (= strain 289).
Phenotypic differentiation of Aeromonas allosaccharophila
The major characteristics that differentia'!e the new species from other mesophilic Aero~honas species are shown in Table 3 
